Failure to kill Yersinia enterocolitica by plasma diluted to the concentration found in red cell units A P Gibb, N Poling, W G Murphy Abstract The possibility that the use of additive solutions for red cell storage might impair the ability of plasma to kill Yersinia enterocolitica was investigated by studying killing of Y enterocolitica by neat and diluted plasma. The ability ofneat citrated plasma to kill complement sensitive organisms was lost at around 26%, the dilution typically found in red cell units. These results should be considered in the light of evidence that killing in plasma is important in the protection of donated blood against growth of Y enterocolitica, and the observation that the increase in frequency of transfusion reactions caused by Y enterocolitica coincided with the widespread introduction of additive solutions. Taken together, these points support the suggestion that the introduction of additive solutions may have precipitated the fig 2) tended to survive at higher plasma concentrations than plasmid negative strains, des-pite being grown at 22°C, conditions which do not favour plasmid expression.
Experiments with plasmid positive Y enterocolitica induced to express complement resistance confirmed earlier observations2 that these organisms could be killed in neat plasma after four to six hours at 22°C. Prolonged incubation at this temperature allows the organisms to revert to the complement sensitive phenotype. Plasma at a concentration of 40% or more was able to kill the initially complement resistant organisms under these conditions, but failed to kill at 30% or less.
Discussion
We have shown that dilution of plasma in additive solution to 20% of its original concentration abolishes its ability to kill complement sensitive, virulence plasmid negative Y enterocolitica. This effect was fairly consistent between four different plasma donors. When strains containing the virulence plasmid were tested, 30% plasma did not kill the organisms consistently.
It is of note that 10% serum in CFT buffer in all cases was capable of killing the complement sensitive organisms, while 10% plasma in additive solution was not. We believe that this difference is related to the predominant activity of the alternative pathway in plasma, because of the low calcium concentration in the presence of citrate. Factor D, one of the key components of the alternative pathway, is present in much lower concentrations in blood than are the components of the classic pathway,9 and therefore alternative pathway activity may be more easily lost on dilution. We did find that the difference was not due to the presence of adenine in the additive solution (data not shown), but the effects of other components of the diluents were not directly compared because of the confounding effects of calcium and calcium chelators on clotting and complement activation.
Overall, these results support the hypothesis that dilution of plasma resulting from the use of additive solution may be partly responsible for the increased incidence of Y enterocolitica growth in donated blood. This does not exclude the possibility that more rapid cooling of blood may also contribute to the problem. An The mechanism involved in the increased incidence of Y enterocolitica growth in donated blood is unlikely to be established with certainty because it occurs rarely, and therefore practical steps to reduce this problem should be considered now. It is probably impractical to consider discontinuing the use of additive solution, or even to consider leaving 40% plasma in red cell preparations, because of the reduced yield of plasma for fractionation which would result. There is evidence to suggest that holding blood at 20°C overnight will favour killing of Yenterocolitica, but this gain may be offset by a rise in morbidity from more rapid growth of Pseudomonas fluorescens.'°Delay in dilution of the plasma for six to eight hours after collection could be introduced, and might significantly reduce the problem ofgrowth of Yenterocolitica. A practical and reliable test for the detection of bacterial contamination in blood at the time it is issued from the blood bank would be extremely valuable.
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